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PATENT SPECIFICATION <n) 1409 741 

2^ (21) Application No. 5494/72 (22) Filed 7 Feb. 1972 
2> (23) Complete Specification filed 26 Jan. 1973 

(44) Complete Specification published 15 Oct. 1975 1/ 
g (51) INT CL* C08G 77/26, 77/54//C09G 1/12 
^4 (52) Index at-acceptance 

C3T 1 6D11 6D1A 6D1B 6D2A 6D3 6D4A 6D4B 6D5 6D6 
6D8 6DX 6F2 6G7A 6G7D 6G7B 6G7F 6G7G 
6G7X 6H1 6H3 6H4D 6H4F 6H4G 6H4X 7B2 7D2 
7E1 " 
C5W 5D 8A1 8A2 8A3 8B1 8B2 8B3 
(72) Inventor JOHN HBATHCOTB ATHBRTON 

(54) NITROGEN-CONTAINING ORGANOPOLYSELOXANES 
AND USE THEREOF 

(71) We, IMPERIAL CHEMICAL INDUSTRIES I fMtTFn «r i™„ • i 
Chemical House. Millbaak, London, ^l^SS^^^S&jL'SaS 
the invention, for which we pray that a patent may be trailed to us a „H 5£ 

.^iV'SSS^S JS &."° d """" ■"«>««-™uto i „ 

A Wlde variety of nitrogen-containing compounds including nitroeen- 
i n ™™~c ng F&a™*™* compounds are known andhavc been usef for 

hS i^iI nC ,l Udcd amons - such ""^Pounds have been organo^SoxS 

„,„, Ac °^5 lg to Az present invention a new and useful class of 
, < nK^° ,ySl I°^ e * com P ris « organopolysiloxanes (A) haviiujTpropoSn of 

15 mtrogen-contaimng groups of one or more of the formulae P ro P°raon oi 

CH i =CHCH l NHSiVeoi>Si(CH 1 ) I NHSi< 

with or without a proportion of groups of the formula NH (ru \_<:;^ 
rcmaming silicon valenccTnot attached tS oxygen in 5h^ysffiu2c^fcuS 
20 ?&* , %SS^lSg£S i ~ bs " u * d ^rbon gro^wSTor 20 

= 0 «T" ^op'r^ £ 

".hSriTW K hyd i°^ arbon grou P' hydrogen, a monovalent hydro group" 
25 rC H % ed ? ' b JH NR ' g ? OUp |- ? P^^nc g™P °f the geneiul fomula 25 
»S"lPir R herC " ,S 2 ° r 3 , and ^ * ^ intc 8 cr from f t«> 30 or a KR% group where 

T !l y gen or a monova lent hydrocarbon group. ^ 
formula" 6 oreano P oI y siI o xanes ( B ) ma y be represented by the average general 



si no 

CHgNHj 



[V°l 



( SiR 2°)z (siRHO) d SiR 3 



10 



15 



wherein R is a monovalent substituted or unsubstitutcd hydrocarbon radical if " 30 
£^i»* P" 00 ," 10 " o' ^e R groups being hydrogen, and (s preferably a methyl 
croup, R is as hereinbefore defined, x is a number from 0.1 to 5, y is a number 
From I to 100. * IS a number from 0 to 500 and d is a number from 0 to 49 
The nitrogen -containing organopolysiloxanes (A) of our invention may' be 
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compound containing ahcon-bonded hydrogen and an unsatmScd wSKS 
\iJ&!gg&*™ SUitabb f0f * this rcacUoS mTSlf 

"RsSiCKRHSiOUI^SiOXSiR, (C) 
a has a value from 1 to 10 and that 2 haYa X^froS 0 to 10Q yP ^ 

preferred to use from 10*. tiT ICr^Solet^mo^ tf^iH * fienCnil,y 

The relative proportions of allyiamine and noivsUoxane tc\ iS ™ ~ Uf y i 
^ d K dy d 3? c - ndin S *e Product dHSS o ffiffiSSS 

They are, however, particularly useful as interme^atw «neri^hT7«r 
preparat IO a of organopolysUoxa/es (B) containu^^^^^ 

invention with a compound of g the gcHolTfflX 
hereinbefore defined. In this process itV preferred that Senit™' ™ , 

Compounds R'OH which may be used in this reaction include, for exMnle ZtJ" 
methanol, ethanol, propanol, butanol, isbutanol, benzyl alcohol ISne'^ol' 
P S Ie a n ^ g,yCo1, ethano r l i miDe ' N .N^ethylethano^ ne?N,N^S 

« o SEfcK gCDeral fonnuIa *K***Lioh ^ffia c 

It is preferred to carry out the reaction between the poly-siloxane (A.\ anrf the. 
hydroxy! containing compound in a solvent and this may be the^e solvent I« 
used ui the preparation ofpolysiloxane (A). It is also gSj JSfeKd to react % 
the reflux temperature of the mixture. In many cases it is aUo found Ideafribk £ 
use a- catalyst of the kind known for use in the reaction between col^in^ 

B3SS^ U S^oSS^ PiPCridinC ' ^Mro^^S 

at ™^ P ° IysUo - xane ?i ( .5 ) "2. ! lseful for a «f Purposes including sizing 

ofh , rl F or 8 a ° ,c . and ihiss fibres, emulsifying agents, waterproofing agents ™d 

SiSi , 5 C . apph ? t,0 ? a -^ 1iey u apB P articu,ar «y "seful for use a? polish additiveTto 
confer detergent resistance thereon. *^ uws 10 

Our invention is further illustrated by the following examples in which all 
parts and percentages are by weight 1 In wn,cn m 
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n*cc r EXAMPLE 1. 

1 166.5 parts of a polysiloxane having the average formula 

Me,SiO(SiMe J 0) u (StMeHO),. 1 SiMe J , 
!£r^lS f K t0, ^ e . and n a - ni lP aft of bis (dicthykulphide) P ]atinous chloride were 



10 



15 



( Me 3 sio b ) 2 (siMe 2 o) ls (siMeHo) ( 3 ftsi Me o) (siMeo)] 

I O^CH^Ot-NH 

JOl9 



(siMeO) 

NH 

I 

?* 

CH 

a 

CH 2 



0.02 



Jn 



^ fL J EXAMPLE 2. 
41. Z5 parts of the product of Example 1, 21 parts of toluene and S nartc nf 
prppanol were heated under reflux for S minutes (no gas w£ ; etolvedi SSVhS 
Sj?^ devoiatflised at 100°C under a pressure of If KSg to 3 j£d?c? 
having a neutralisation equivalent of 1766 and a viscosity of 31 2 cl a? 25*C 
represented by the average formula ' 



20 



Me 3 sio(siMe 2 o) iS (siM€HO) 1 3 



siMeo 
i 



0.9 



20 



->i ^ w r a „ EXAMPLE 3. 
^i.J parts of a polysiloxane having the avc 



average formula 
Me,SiO(SiMe x O) u (SiMeHO) J . M SiMe, 

period of 2 hours. Infrared analysis showed that 445°A of the available Jii7«* 
bonded hydrogen had been consumed at this siawAlamDle w« ^ IS ?5 
after devohttilisation at I00»C under pressure oTl'. mnfrlg w« found Zh'J?i 
neutralisation equivalent of 1535. An additional sampl? wa!?reit°c I wit* ^ Us own 
30 volume of methanol, heated to reflux and again d^volataised under idlnt^^ 

SS^ 0 a prod v uct hayin « a wtrSisation eqrivllen of Wl 3 Th* 
Intermediate product can be represented by the average formula 



•25 



30 
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IS 
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Ksio^UsiMe^pysiMeHo), 7S 



(siMeo) fsiweo)! 



siMeo 
I 



osas 



stMeo 
i 

NH 

II 



0035 



wcC'SSI? .SiffsrS SSS^Ste' 'I'f*" « 



(siMeo) 



0.94 



_ , EXAMPLE 4. 

246 parts of a polysiloxane having the average formula 

Me J SiO(SiMeHO) M1 (SiMe I 0) 14 . TT SiMe J 

070 r _ , , ., EXAMPLE 5. 

878.5 parts of polysiloxane having the average formula 

Me J SiO(SiMe J 0) u (SiMeHO) JIJ SiMe 1 , 



M^sio (siMe^^siMeHo)^ 

Fcfund: N, 0.90%; Calc. N 0.87% 



siMeo 
1 

OMe 



1.04 



siMeo 
1 



S,M€ 3 
0.95 
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467 parts of a polysiloxane having the average formula 
McjSiCXSiMejOJ^SiMeHO^SiMe,, 

materials were removed by distillatiorl i a! 120-C Sd 55 ^faK^iSS 

. ssaay sfasss 051 haviog a aeutraiisaiioD '-swots 2 d e 



K^sioCsiMe^ 



siMeo 



[siMeo] siMe 3 
[opt J 2 



J2.24 



Q.76 



A * c P EXAMPLE 7. 

46.5 parts of polysiloxane having the average formula 

Me,Si<^SiMe>0) u (SiMeBO)jSiMe^ 



MeaSiofsiM^o), 



15 



siMeo 



[siMeo] slMe 3 
^ J..6S 



1.35 



us - r . EXAMPLE 8. 

J48 parts of polysiloxane having the average formula 

Me,SiO(SiMe J 0) M . f (SiMeHO),. 4 SiMe J , 

hOSjfiZ of toluene and 0.8 part of bis(diethylsulphide)p!atinous chloride were 
5'^ j°» fl, « ■*». 53 Parts.,?f allvlamine aided dropwise over a Sriod oH 
fet^^^^ hydl ^ n C0U,d * detecTe n d°?„°t f he 2 

oneh^^ 



Me 3 sio(siMe 2 o) (4< 



siMeo 

^3 



fsiMeol siMe, 



L OMe J2.88 
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480 parts of a polysiloxane h^^a^fveragc fonnula 
MejSiCXSiM^OJ^SiMeHO^SiMe,, 
hteol^M^ 

hours. 2 parts atOisih^^^tS^^^ t i^P w ^o^ a period 6T3 
parts of methanol after which the n?£J£ w£ t?J?3 c ^ Mw( U ^wcd by 40 
When hydrogen evolution ceased votetUema^Li.^f ed Under reflux for 5 hours. 
100°C and a pressure of 10 i^HSSvc5&!p rC amoved by distillation ai 
37.3 cS at 25°C having a ne^ffiof SSPa&f y „ eI,ow oil viscosity 

average formula " ^^valent of 1620 and represented by the 



Me 3 sio(sj M e 2 o) l 



15 



slMeo 



[siMeo] 
15** J 2X)6 



slMe, 



Q.96 



No rilico^ondsd tydfoeen could b. detected to the product. 

A -too .f 676 pa* of a^^Lio, the fomula 
Me J SiO(SiMe 2 0) u .XSiMeHO) 4J SiMe J 

after whchsolveot JSS^tSa^^S^a «» oSSoSp 



Me 3 sio(siM^o) 



33L7 



sliweo 



("siMeol siMe 3 

1°^ J.tS7 



1.73 



EXAMPLE 1 1 

A mixture of 46.5 parts of polysiloxane having the average formula . 

Me J SiO{SiMe 1 0)„. 4 (SiMcHO) I< . 4 SiMe J , 

hLWrefe^ chloride was 

parts .of aUylamine had been ^SSft,T U ?i. WI, l e ' 15 
added m order to dissolve the eeU SlwVnt ,ed - 3 Pf^s of methanol were 
allylamtne. When iM^S^c&lSt^ff add.Uonal 4.2 parts of 
amine in 16 parts o? methanol w afadded Th? ^£ ? f 1 of diethylhydroxyl- 
evolution ceased and volaSe n^eriak werJ re™£a a 8 ai ° " ntil 8 M 

mm Hg to give 46 parts ofa limdd ! hfii«T^ oved by distillation at 100°CyiO 
represented* by the^rage Kula 6 neutra l«at.on equivalent of 2130 ind 



Me^siMe^ 



siMeo 

^ ■ 



[slMedj s i Me3 
OMe 



2.9 



" 10 



15 



20 



1,409,741 



EXAMPLE 12. 

_„ n 105 P arts °* the product of Example 1 and 82 parts of toluene were heated t« 
reflux and a mixture of one part of stannous octolte, 8 p^ o(to7'ZZc Z?dlS 2 
parts of propylene glycol added thereto over a period of Minutes TTiembctu^ 

5 evS^me^ fe^J? 0 ^ du ? in ? Which time 0™ 3 pfrt If hydSgen 
no»r ^ (Tbeory: °}* 2 P art ,); solution was Filtered and devolatilised at 
120 C and a pressure of 2 mm. Hg to give 111.7 parts of a brown oil kavtaft a 
neutralisation equivalent^ 1812. and represented oy ttefinKT hav,ng * a 



is 



siMeo 
i 

fa 



siMeo 
o 



siMe, 



2.24 



<X9 



(Calc. neutralisation equivalent: 1823). 

. . , EXAMPLE 13. 

A mixture of 1200 parts of a polysiloxane having the average formula 
M^SiCXSiMejO^SiMeHO^SiMe, 
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Me 3 sio(siMe 2 o) 44 fsiMeHo) l 



1.69 



(siMeo) (siMeo) 



L06S 



siMeo 




siMeo 






1 










O.WS 


CH 

It 




. CH 2 . 



siMe 3 



Jaoas 

, 7n _ , L EXAMPLE 14. 

£££ formula^ 5 * nCUtrah ** on of 3140, iTfepnSSjg the » 



Me^io^iMe^)^ 



siMeo 
1 



[ "siMeo"] siMe 3 
pMe J a 



J 2.79 



L21 
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_ . . EXAMPLE 15. 

Ten liquid, non-abrasive solvent dispersion polishes were prepared bv slirrine 

5i J»° Tr," Ut ^ at r 5 .l C and i hen H ,owin Si° cool, a mixture of WpaS of miSer^ 
spirit, 2.0 parts of the product of one of Examples 5 to 12 and 14 O 5 nari «F» 
trimethylsiryi-cnded pofodimetfaylsUoxane) of^scosity 300 Tefal 25 •QO^ of 



35 



10 



SSffiffiSSffl'S?' 01 Pait ottered Carnauba wax and 23pamof a~ 

cdl£££^^ to a black nitro- 

with a | peAentloEon 2ft SIXMR^JS^ 

_ EXAMPLE 16. 

sepaS^csS^ 
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20 



resulting mixtures to cool to 65"C and ^r^r^dina s "H 0 *"*** 
aqueous solution of "Viscofas" (RegS&edT&de Maftt ffift? 1 

SWOT 

solution of a commercially available c^wLh dSerginu PCt CCnt 
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naving a viscosity of 100 cS at 25°C. 3 0 nm+« «f if,» j ^"^^""cuiyisHoxane) 
14. 3.0 parts of Yellow No l^a^a wffi 0d2^ P ^ U<? ° f &an, ,P.'« 5, 8 and 
parts of a cationic emuIsifVinTaSn? loSrto of ^oW^?™^ 1 - 3 
I -7 parts of an oxidised castor ofland 36 n^Jt £f oIco ,P h 4 1 ? aluminium silicate, 
of water containing ffl^tf 3ta£ S^Hta riffi ?A *X lA .V«* 

this wSS55 , ^i^ , 3SS 5 B g2 ,1 N °- ,W 42 >. * divided out of 

average £SS fomull artrogen-contaming organopolysiloxanes of the 



25 



30 



35 



Ml 



,e 3 S, ° 



Mesio 
^^2 



Iwesiol f Mesio ] 
H L * J. 



f 



s>iMe_ 



40. 



45 



M-^^ 5**&?. a monovalent 

general formuU (£h J>) R- wLrLilVo? vS*F oxyalkylene group of the 

500. There is cii'mrf a £-c!L "X? ' " * «■*■>« f«K 0 to 



general 



Me,SiO(MeHSiO).(Me l SiO).SiMe, 



40 



45 
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WHAT WE CLAIM IS:— 
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CH^HC^NHSkoi^SKCH^NHSi^ 
with or without a proportion of groups of the formula 

with or without a proportioii of hyEogM a "" b ' MUo6 hydrocrbor. groups 

a va&Vo'n^ 25 
30 out byiS^ 

ofJS^ 

Ctauii" t *°^utt&^ " in any of 35 

references to the foregoiT«am P I«T3 to ?1 tEft* Md W,th particular 

aminopYoVK^ R' 0 ^° 1 ^ ,y8, ^ iane e < B > havi "e both y- 

hydro/en^ ^ K d !?|? rbOD ^ 

oxyaJkylene group of the general fMaSlLS , Sf5S2 B i y il 3S ^ pS ' an «> 

ssssvak ^-^s sssra ssfss^^a^ 

bonded feSSSf aCC ° rdinfi 10 ^ 12 Wfaerei " 0,6 product is free f ™ -Ucon- 45 

r*. /i and c are as defined in claim 12. * wrc ™ lorTnuia * (^H^OH where 
15. A process according to any of Claims 12 to 14 wWpin th» 

55 s? P °^ iu ra^^ 

.2 subst^Sally^Kinb^^ to Claim 55 

foregoing examples 2,1™ to ?2 SdK P^ular reference to the 
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J. L.BETON. 
Agent fo r the Applicants. 

wMcha T le8xnaybeo£SS^ , ^ WC2A from 
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